US008730038B2

a2 United States Patent 10) Patent No.: US 8,730,038 B2
Durian 45) Date of Patent: May 20, 2014
(54) DEVICE TO REMOTELY CONTROL AN (56) References Cited
OUTDOOR GRILL OR AN INDOOR OVEN
WITH A WEB-ENABLED COMPUTING U.S. PATENT DOCUMENTS
DEVICE
4,930,488 A * 6/1990 Pearmanetal. ... 126/39 E
. : : 5,310,110 A *  5/1994 Akamatsu et al. . . 236/20 A
(75) Inventor: Michael B. Durian, Boulder, CO (US) 2004/0226454 AL* 112004 Piddeetal. ... 96/331
. . . 2006/0144384 Al* 7/2006 Santagata ...... . 126/25 A
(73)  Assignee: Michael Durian, Inc., Boulder, CO (US) 2007/0012307 AL*  1/2007 Wiker et al. .. . 126121 A
2007/0028912 Al* 22007 Gagasetal. ... .. 1260 R
(*) Notice:  Subject to any disclaimer, the term of this 2008/0165998 Al*  7/2008 ILeClear et al. ... 381/345
patent is extended or adjusted under 35 2009/0078245 Al* 3/2009 Chang ............ . 126/25B
U.S.C. 154(b) by 154 days. 2009/0104573 A1*  4/2000 Chen .......cocoeeieirrrrvrmren 431/72
2013/0206015 Al* 82013 Jacobyetal. .........c...... 99/330
(21) Appl. No.: 13/440,059 * cited by examiner
22) Filed: Apr. 5,2012
(22) File P>, Primary Examiner — Jennifer Mehmood
(65) Prior Publication Data Assistant Examiner — Mirza Alam
US 2013/0265159 Al Oct. 10, 2013
57 ABSTRACT
(31)  Int.Cl. A grill controller device, which remotely controls an; e or
GOSB 21/00 (2006.01) £ yiee, Waleh y contro’s any typ
GOSB 1101 2006.01 grill or oven, comprises a circuit board, a plurality of connec-
4477 2700 52006'013 tor, a power supply system, a control panel, a plurality of
A47T 37/10 (2006.01) temperature control units, a plurality of temperature probes,
F24B 120 (2006.01) and a speaker. The grill controller device is wirelessly con-
F24C 15/32 (2006:01) nected with a graphic user interface so an user can wirelessly
A47T 37/00 (2006.01) operate the grill controller device through the graphic user
I05B 3/68 (2006.01) interface. The grill controller device externally attaches to
(52) US.CL existing grills and ovens. The plurality of temperature control
USPC ..occoorn. 340/540; 340/12.5; 99/330; 99/446; ~ units adjusts a grill temperature and a plurality of meat tem-
09/444; 99/422; 126/9 R; 126/21 A; 126/25 B; peratures according to the user. A plurality of alerts is con-
219/450.1 trolled by control software and the plurality of alerts com-
(58) Field of Classification Search prises different functionality relative to different

USPC ............ 340/540, 541, 636; 99/444, 446, 400,
99/422, 425,331, 337, 468, 473, 482,
126/274, 271.3, 25, 40, 50, 219/450.1,
219/452.11
See application file for complete search history.

Remote
sarver

Cell
tower

7
/

¥

Smart phane

components. The user is able to control total functionality of
the existing grills and ovens through the grill controller device
while saving time.

12 Claims, 19 Drawing Sheets

Home
router

Griil controller
device

A,

ki

Smart phone




US 8,730,038 B2

Sheet 1 of 19

May 20, 2014

U.S. Patent

NE

€6 o8 3
1) \
[ gmoaed 1 (] o e T
3 JO ApRIN|g . Qo o 10 Aujeanid 10 Keinig 79
16 i
76 W - - "; 7/
ssgosd sinesaduia 2q0id \/\m« S 58 5
; 3G ainyes A | Go W19)SAs J@anoy | Suey 3jqeD
~ pEsW JO AlRin|d Pammeisdwas] D o Appeanyd | 10 AyjRinid soenbay
i : : .
/ \\ / \\ 7
./, / / 7
&, soqoid 3~ SHUN [GIIOD ioje|nba
; spr
Cemieimdway 10 Aljeind mf ainieiadiisy jo Aljeind m.ﬂ
wv < g
S QINPOW SSRIBHM b \\/\\H
,,,,,,,,,,, e ] I N E VT2 R Ta VTV )
\\\\\\\\\\\ ANSOPUL
B Pl /a\ \ ll////l/rrl/ o m,
i h ; S
\\ 7/ / e N
7 \\ L \ T digrosiy
\\\\ / /
~ / \ 19
\\ \\ D W\\\}\\}w}\wr \\\\\\\\\\\\\\\\\\\\\\\\ \
mNr SIOIDSULIOT jO AljEIN m,fmmmﬂwmmwmw;}m \ w warshs _ piez
| HORISUIOS 30 AR E o Kiddins samog # 120
/ i
~S T T T
4 \.\ ,./ T
s \ e 4]
- A ///.// o
. io1einbai cg., | Hun abeyoa Bﬁ,mmuca
\__ abeyop | suaiey ndu;




US 8,730,038 B2

Sheet 2 0f 19

May 20, 2014

U.S. Patent

£5
3
mt)/l
JOIDBULICD
JETIC

SIOIDRULIOD JIBANDY
FO ANRINI4

< Dl

"9
ke

JOIRUUOD
580y

N
;

SI012BULOD UBy
30 AjEInig

Jm

'
H
}

“
}
i

540139UU0D JO Anjeinid

757\

™

~ 103122UUOD

SIOIDsUUCD 1Sl
10 A3ieanyd

HIAD
7

/

-

LS




U.S. Patent May 20, 2014

Sheet 3 0f 19

US 8,730,038 B2

SWD_DEBUG_8_BRD

+3.3V
VIN

> >
= [
3
ECS-.327-7-34B 5 3
S| = s
8| o e
we 1]z m -]l el
sa B85 || =5 | g &
A X1 - Nl o
= = O] O GND IC8A
J_ BOOTO NRST
L L VBAT PA13/SWDIO
GND GND GND 21 VREF+ PA14/SWCLK
VREF- PBI/TRACESWO
—; PC13/TAMPER/RTG
[TP_NT/5.7A 8 pciaoscaz IN 0SC_IN
PC15/05C32_0UT 0SC_OUT
12C_CLK/5.7A
PAS PA2/USART2_TX
12C_DAT/5.7A PAD PA3/USART2_RX

DISP_WR/5.3A

[ DISP_DNC/5.3A

DISP_CS/5.3A

[ DISP_BACKLIGHT/5.3D

DISP_RESET/5.3A
DISP_RD/5.38 o
DISP_DATA[0..7]

15
16
1z

_JGHILL_TEMPla 5D 1

GRILL_TEMP_EN/3.2A 2

[GRILL_PROBE_PR/3.2B o
TP1

58

TP2 sjg

TPSH 50

BT_DOWN/5.7C —g
34|
BT_UP/5.7C 4

BT _SELECT/5.7C
BT_RIGHT/5.7C
BT _LEFT/5.7C

FAN_PWM/7.3C

PA10
PA1S

PAO-WKUP/USART2_CTS
PA1/USART2_RTS

PBO/ANS PB10/USART3_TX
PB1/AN9 PB11/USART3_RX
PB2/BOOT1 PB13/USART3_CTS
PB4 PB14/USART3_RATS

PB5/12CG1_SMBA
PB6/12C1_SCL

PB7/12C_SDA PA4/SPI1_NSS
PBs PA5/SPI1_SCK
PBg PAG/SPI1_MISO
PB12 PA7/SPI1_MOSI
PB15

PD2/SDIO_CMD
PCO/AN10 PC8/SDIC_DO
PC1/ANT1 PC9/SDIO_D1
PC2/AN12 PC10/SDIO_D2
PG3/AN13 PC11/SDIO_D3
PC4/AN14 PC12/3DIO_CK
PC5/AN15
PC6 PA11/CANRX
PC7 PA12/CANTX

PD11/FSMC_A16
PD12/FSMC_A17

PD14/FSMC_DO0
PD15/FSMC_D1

PD13/FSMC_A18 PDO/FSMC_D2
PE3/FSMC_A19 PD1/FSMC_D3
PE4/FSMC_A20 PE7/FSMC_D4
PES/FSMC_A21 PES/FSMC_D5
PE6/FSMC_A22 PE9/FSMC_D6

PE2/FSMC_A23 PE10/FSMC_D7
PE11/FSMC_D8
PE12/FSMC_D9

PE13/FSMC_D10

PE14/FSMC_D11

PE15/FSMC_D12
PD8/FSMC_D13
PD9/FSMC_D14

PD10/FSMC_D15

PD3/FSMC_CLK
PD4/FSMC_NOE
PD5/FSMC_NWE
PD6/FSMC_NE1
PD7/FSMC_NE2
PEO/FSMC_NBLO
PE1/FSMC_NBL1

ISP_DATA[0..7]

WIFI_RESET/6.2B

|mmm|m
N (=S o

83
65

e

66
78 {BUZZER/5.7E ]
75 BUZZER/.7E

|80

70
171

MEAT_PROBE_1_PR/4.3C]
MEAT_TEMP_REF /4.3A]
" MEAT_TEMP_COM/4.3D ]
r‘—(F’IEﬁT_DIQOBE_Z_DR/‘IBB ]

MEAT_TEMP_1/4.3B

EREBRERZIR

RS

STM32F103VCT6

FIG.3

WIFI_PWR/6.2C



U.S. Patent

Sheet 4 of 19

AE'ET

May 20, 2014
[
4n1o0" 610
[
4no°L ' 02D
vV daA V_SSA
cc vVdg8ol 6}
[
Jnio "' g2o
—f °
4np0 "' 9220
—f o
o 21D
—f °
4np0 "' 810
—f *
4np0 "' €20
aaa SSA

Ll Gd8JI 0}

adA SSA

NEE+

1782 vd8ol 2 |
aaa SSA

17001 €480l 66 |
aaa SSA

Y7SL egdsol vZ |
ada SSA |
0S 148Dl 6F |

GND

GND

US 8,730,038 B2

FIG. 4



US 8,730,038 B2

Sheet 5 0f 19

May 20, 2014

U.S. Patent

aNo ano
(=]
Z4daivogoe43d ~
LII
c
| ON© TS
NI
5| LNO
€7l
+ +
0o w
(=] w
< <

abejjoA Joy a/v

anNo®

e

/%._l..
N
<

S Old ano
. £€-85089/L1T o
o M
S| 2 b 7| GND aNo |5 ==
v uﬂ S To 5 dAd ano | o
o 9% Q\L rav/SNS NAHS n
= = i | m 1no NI m l
& 5ol ._|Z..
e <
Joe|nbay abejjon
DI11320NCdSON
>om 'v8g BG1SZ1X6aS3 [
= * Z D
m 9 A
w <mp VSL'0AZEL - ml
M sr
mw5>o¢ Lo>o

<
L —
m_wzn_ Q\ >

d9d-0010¢1vSd3

wwg'§:go ‘wwgg :al

uoI9101d Induj Jamod

Vi ‘Act+
10)08UU0)) Jamod



U.S. Patent May 20, 2014 Sheet 6 of 19 US 8,730,038 B2

Current Generator Circuit

r- 1
I I
| 2 |
[GRILL_TEMP_EN/1.3C>— £ I
I ® I
[GRILL_PROBE_PR/1.3C> | & Lt 2 |
|5 [& £ I
19 oz OPA2734AIDSG @ |
Q| >0
| OC|csw |
- <
@ | E 9 |
ks | ! R15 R14 |
osd | IC2B 30k, 1% 30k, 1% |
T OPA2734AIDSG
.41 ________ _
3.5mm | - |
PT100 Sensor |100k, 1% & |
434 | Reo ) | >
AA _ 2]
3 w BN T \ ?
V 10 | AMA— t I
2 IC4A
Srasae SNIT @ @ | . B8 oAb iaDSG | 2ww 5|5
Lo 5 8 i 499k, 1% o o Sl 5
('I_JD [72] I_ J o < = ==
SANNS Corador e — — — — g 3
GND ij %Sm Correct for Rwire v v o ~
2 3 1 36
[a] [a]
i & a Sallen-Key Filter w/ Gain
r— 1 GND
| 1.0k |
AVAVAW
| 0.068uF R24 |
| == Co OPA2734AIDSG | |
17.4k 20k 1C4B |
| R22 R23 9 I GRILL_TEMP/1.3C |
I o I
| 0:39uF L 0.18uF | 100k, 1% |
c8 c6
e\f R17 |
3 |
T |
I




US 8,730,038 B2

Sheet 7 of 19

May 20, 2014

U.S. Patent

1NS-825e- TN

anNo

DS1se'eX6as3
DS1S€'€X60s3
DS1SE'€X60S3

cd
8d
2a

£ 51

ano
4n810°0
19]

?E

Hool

<a9° T/W00 dW31 1U3l|

D<>M

ar b

LNS-E29e- N

anNo

DS1Se'EX60S3
§1SeeX60sd
DelseexXeds3

a
od
&a

%1 Yl'ge

€

3001

Ace+ ¢Hd

{05°7/9d 1 _380dd 1YW

<09°7/Z2 dW3l 193U|

<09°'T/4d Z 390dd_ 193]

D<>M

ik

%l Yl'ge

Id

3001

ace+r ¢d

gd

<09'T/T dW3l 193]

%k 0L
3=4y

{09 7/33d dW3L 1g3u]




U.S. Patent

WNC-28037E-001-G

+3.3V

vDi29*3
IC9P

1*2vss

GND

May 20, 2014

TFT LCD Display

Sheet 8 of 19 US 8,730,038 B2

<DISP_RESET/1.3B |

ICOA DISP_CS/1.3B
RESET (22 <DISP_DNG/1.3B]
CS
RS ]; <DISP_WR/1.3B |
WR
RD H2 <DISP_RD/1.3C
FMARK H2
DBO 28 DISP_DATA[0..7]
pe1 &2
pB2 |28
DB3 (22
DB4 (24
DB5 (23
22
DB (%2
DB7 ﬁ-
DB8 13—
DB9 %
DB10 T
DB11 Pl
DB12 ;0_ +3.3V
DB13 [F— {TP_X |
DB14 3— =
DB15 H— TP X-
i Px]
x ; {TP_Y+]
LED\; 32 L
36
LEDK1 [52
LEDK2
LEDK3
LEDK4

c2

0.1uF
M2 oyF

C3

2.8A, 20V

GND

FIG. 8

<{DISP_BACKLIGHT/1.3B |




U.S. Patent

+3.3V

May 20, 2014 Sheet 9 of 19 US 8,730,038 B2
Touch Pad Decoder
+3.3V
T IC7A
14
TP X+ VIO TP_INT/1.3B
[TPx+> |—1g X+ INT i
| TP_X-> X- SCLK {12C_CLK/1.3B |
3 Y+ spaT 2
[TP_Y+> Y- AO/DOUT |2 12C_DAT/1.3B
DIN [—
o N2 moDE 2
= IN3
STMPEG10QTR _L_
+3.3V /I\
] L [T
©|¢, > >
£ - |-
o o (o
(’3 =_ ==
—% s} [(=}
gr 5|5
1 i
GND GND
Joypad
81
__— LEFT_ L
c1| o DOWN_[D
|~ SELECT]S =
B .
RIGHT |R v
col c2 — <{BT_RIGHT/1.3D |
| _—_ UP U * BT _UP/1.3D
TPAS511GLFS
-
[=]
=
M~
Al
o
>
m
o
+
© GND
g Do'i Alarm
<BUZZER/1.6C |

FIG.9



US 8,730,038 B2

Sheet 10 of 19

May 20, 2014

U.S. Patent

gL "5ld
OND NG
anNo Bl T
08-0088dS
GND . ;
mmm = A0 e ﬁx GOASHOVEIIN
oo 15 mW.ﬁwSQH 5 OND OND |
aND o ¢ + 1 LNOA NiA 2 _
aND gy NI e {43/ and 1AM
GND gL
aNg 7y 901 .
GND o1 @
aNp L ©
OND &L
DOA
Zom | CEERRETY
b O3 5
- e 4 Vry a
QLY LHYT g9 LS 1diM
. G ™
SLD LWvin »»KEKL
XIiHvn [ COICRE
Ky 1HYn
JErETg ez O HL TR
Lo CINECEERETY
SINPO 141AR



U.S. Patent May 20, 2014 Sheet

110119

E_-
-
+ g
< -3
KRR P PN R
<,
[op)
¢ o2
, k Z
La | »slsgixeas3
o——
OL0 D5LSSIXEAST
O11T320NSISDN
ADZ ‘Y82 A
& ' e
AC I+ zia = ©
Z
d1l-MBVLYNL O
4001 I
[ AMAN— IZ
GeH e

| FAN_PWM/1.2D>

US 8,730,038 B2

FiG. 11



US 8,730,038 B2

Sheet 12 of 19

May 20, 2014

U.S. Patent

<l 9Dl

suoyd ietug

suoyd pewig

ERIRET
IBONUOD LD

1BAIDS
IBUISI II0UIBY

4 BN
AN BUIOH




U.S. Patent May 20, 2014 Sheet 13 of 19 US 8,730,038 B2

(A) Prompting to enter a user account name, a password,
and an unique device identifier in order to access
a perticular user account and
a grill controller device

v

(B) Continuously retrieving feedback loop data from
a plurality of meat temperature probes
and a grill temperature probe

v

{C) Storing a current grill temperature and
a plurality of current meat temperatures
10 the particular user account

|

{D) Displaying the current grill temperature,
a grill temperature history, and the plurality of
current meat temperatures through
the graphic user interface

.

{E} Prompting to enter an initial input
temperature or a cooking profile
through the graphic user
interface

)

(F) Storing the initial input temperature or the cooking
profile within the grill temperature history

!

{G) Promipting to adjust a plurality of
temperature control units

v

{H) Prompting to activate a plurality of alerts
thraugh the graphic user interface

FlG. 13
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b

Prompting to manage a plurality
louver system
through the graphic user interface

v

Sending a louver control signal
to the grill controlier device

|

Prompting to manage a plurality of fans
through the graphic user interface

!

Sending a fan control
signal 1o the grill controller device

%

FIG. 14
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Prompting to manage a gas regulator
through the graphic user interface

Sending a gas regulator signal
1o the grill controller device

V-

FIG. 15
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S
! E

Displaying a social network profile of each
of the plurality of user accounts
with each other

v

Uploading a plurality of recipes through
the social network profile, wherein
the plurality of recipes is shared between
the plurality of user accounts

y

Uploading a plurality of cooking profiles
through the social netwrok profile

A4
Sharing the plurality of cocking profiles
between the plurality of user accounts

¥
Uploading a plurality of comments
through the social network profile, wherein
the plurality of comments is shared between
the plurality of user accounts

<

FIG. 16
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Prompting to enter
the cooking profile
through the graphic user interface

v

Displaying a cooking profile activation
icon on the graphic user interface

v

Sending a cooking profile signal to
the grill controller device

|

Conducting automatic adjustments for
the plurality of temperature control units
and the plurality of alerts according
to the cooking profile

FIG. 17
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P

Retrieving a low fuel condition
from the grill controller device

v
Displaying a low fuel alert
icon on the graphic user interfaca

A 4

Sending a low fuel alert signal to
the grill controller device to activate
alow fuel alert

FIG. 18
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Retrieving a plurality of meat
temperatures
on the graphic user interface

¥
Activating a plurality of meat temperature alerts,
if the plurality of current meat termperatures is equal
1o the plurality of meat temperatures

A 4
Displaying a plurality of meat alert icons
on the graphic user interface

A4
Sending a plurality of meat alert activation signals to
the grill controller device, if the plurality of current
meat temperatures is agual to the
plurality of meat temperatures

-\

FIG. 19
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1
DEVICE TO REMOTELY CONTROL AN
OUTDOOR GRILL OR AN INDOOR OVEN
WITH A WEB-ENABLED COMPUTING
DEVICE

FIELD OF THE INVENTION

The present invention relates generally to grill control
device. More specifically, the present invention can be
remotely controlled from an electronic device which com-
prises an intergraded web browser, such as a smart phone or a
tablet personal computer.

BACKGROUND OF THE INVENTION

Grilling food on a barbecue grill can be accomplished with
two different types of grills. A charcoal grill or a gas grill is
used during a grilling process. The grilling process can easily
take a long time depending on certain type foods and a user
has to be present within the barbecue grill to control the grill
temperature and supervise the grilling process. Therefore, the
objective of the present invention is to provide a device which
remotely operates the barbecue grill from a distance with a
web-enabled computing device, which allows more flexibil-
ity to the user. The web-enabled computing device connects
to the present invention through a remote server. The present
invention not only saves time to the user but also provides
many improvements over the traditional barbecue grills. The
present invention provides real time data to the user during the
grilling process and the user can also access prior information
regarding the grilling process for so better results can be
achieved. The present invention maintains constant or vari-
able cooking temperature profiles so an outdoor grill or an
indoor oven can be unattended during a long cooking pro-
cesses, such as barbecuing and baking. Otherwise, the user
has to stay near the grill or oven for many hours until the
cooking process is completed. In addition to maintaining a
fixed cooking temperature, the user can specify a variable
cooking temperature profile that adjusts the grill temperature
according to the variable cooking temperature profile. For
example, an increased cooking temperature can be used ini-
tially for a certain period of time before the temperature is
lowered for the remaining of the time. The present invention
can be controlled using the connected control panel or using
the web-enabled computing device. When used remotely, the
present invention connects to the remote server using a local
WiFinetwork as a gateway to the Internet or provides its own
integrated web server for local WiFi wireless access. The
present invention can also be used with traditional gas or
electric stove tops and conventional ovens.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is view of the system for the present invention.

FIG. 2 is view of the system for the plurality of connectors.

FIG. 3 is a circuit diagram of the present invention’s micro-
chip.

FIG. 4 is a ground circuit diagram of the present inven-
tion’s microchip.

FIG. 5 is a circuit diagram of the present invention’s power
supply.

FIG. 6 is a circuit diagram of the present invention’s grill
temperature probe.

FIG. 7 is a circuit diagram of the present invention’s meat
temperature probes.

FIG. 8 is a first circuit diagram of the present invention’s
control panel.
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FIG. 9is asecond circuit diagram of the present invention’s
control panel.

FIG. 10 is a circuit diagram of the present invention’s
wireless modules.

FIG. 11 is a circuit diagram of the present invention’s fan
controller.

FIG. 12 is a schematic view of the network diagram for the
present invention.

FIG. 13 is a flow chart illustrating the overall process that
is followed by the present invention.

FIG. 14 is a flow chart illustrating the overall process that
allows the present invention to adjust the plurality of tempera-
ture controls.

FIG. 15 is a flow chart illustrating the overall process that
allows the present invention to adjust the gas regulator.

FIG. 16 is a flow chart illustrating the overall process that
allows the present invention to access social network and
cooking profile.

FIG. 17 is a flow chart illustrating the overall process that
allows the present invention to upload the cooking profile.

FIG. 18 is a flow chart illustrating the overall process that
allows the present invention to activate a low fuel alert.

FIG. 19 is a flow chart illustrating the overall process that
allows the present invention to activate a plurality of meat
temperature alerts.

DETAILED DESCRIPTIONS OF THE
INVENTION

All illustrations of the drawings are for the purpose of
describing selected versions of the present invention and are
not intended to limit the scope of the present invention.

The present invention is a grill controller device which
allows a user to remotely control a cooking process with a
web-enabled computing device. In reference to FIG. 1, the
grill controller device comprises an enclosure 1, a circuit
board 2, a microchip 3, a wireless module 4, a plurality of
connectors 5, a control panel 7, and a speaker 10. Electronic
devices such as, smart phones, laptops, handheld tablets, or
desktop computers can be recognized as the web-enabled
computing devices. The enclosure 1 is the casing that houses
and protects the electronic components of the grill controller
device. The enclosure 1 also provides a base to attach the
other components of the grill controller device. The circuit
board 2, the microchip 3, and the wireless module 4 are
located inside the enclosure 1. In reference to FIG. 3, FIG. 4,
and FIG. 10, the microchip 3 and the wireless module 4 are
electronically connected to the circuit board 2. The microchip
3 implements the control logic that is used to manage the
other electronic components. The wireless module 4 provides
Wi-Fi technology to the grill controller device so the grill
controller device can be remotely connected. The plurality of
connectors 5 is positioned on the enclosure 1 and traversed
into the enclosure 1. The plurality of connectors 5 is elec-
tronically connected to the circuit board 2. External compo-
nents of the grill controller device are connected to the enclo-
sure 1 through the plurality of connectors 5. In reference to
FIG. 2, the plurality of connectors 5 comprises a grill con-
nector 51, a plurality of meat connectors 52, a power connec-
tor 53, a gas connector 54, a plurality of fan connectors 55,
and a plurality of louver connectors 56. The control panel 7
which displays all of the operating instruction and other
related features of the grill controller device is positioned on
the enclosure 1. In reference to FIG. 8 and FIG. 9, the control
panel 7 is also electronically connected to the circuit board 2.
The control panel 7 can be a touch screen, a plurality of
buttons, or a combination of both. Since the control panel 7 is
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integrated with a web server, the grill controller device can
also be operated from the control panel 7. The speaker 10 is
positioned on the enclosure 1 and electronically connected
with the circuit board 2. The speaker 10 delivers different type
of alerts from the grill controller device which are related
upon different functionalities. For example, if one of the
assigned temperature changes during the cooking process, an
alert may trigger informing the user. The different types of
alerts are programmed within the microchip 3.

The external components that are used in the grill control-
ler device are a power supply system 6, a plurality of tem-
perature control units 8, and a plurality of temperature probes
9. In reference to FIG. 5, the power supply system 6 com-
prises a power cord 61, an input protector 62, a reference
voltage unit 63, and a voltage regulator 64. The power cord 61
is electrically connected with the power connector 53. The
power cord 61 with external AC/DC voltage converter sup-
plies the necessary power to the grill controller device when
it is mounted with a wall plug. The input protector 62 is
electronically connected to the circuit board 2. The input
protector 62 protects the circuit board 2 from sudden voltage
overloads. The reference voltage unit 63 is electronically
connected to the circuit board 2. The reference voltage unit 63
produces a constant voltage irrespective of any power supply
variation, temperature changes, and loading on the grill con-
troller device. The voltage regulator 64 is also electronically
connected with the circuit board 2. The voltage regulator 64 is
an electrical regulator which maintains a constant voltage
level.

The grill temperature is maintained to the user selectable
values using a PID (Proportional Integral Derivative) control-
ler or a similar type of controller which has loop feedback
algorithms. The algorithm coefficients are built into the grill
controller device or optionally selected through a calibration
procedure performed by the user. The plurality of temperature
control units 8 is broken down into following three compo-
nents; a gas regulator 81, a plurality of fans 83, and a plurality
of louver systems 85. Even though the functionality of the
plurality of temperature control units 8 is the same, the com-
ponents and their configuration are different related to the gas
or charcoal grill and the conventional gas or electric oven. The
gas regulator 81 is only coupled with the gas grill and the gas
conventional oven. The plurality of fans 83 and the plurality
of louver systems 85 are only coupled with the charcoal grill.
The gas regulator 81 is electrically connected to the gas
connector 54 by a regulator cable 82. The gas regulator 81
controls the amount of gas enters into the gas grill or the
conventional gas oven. The gas regulator 81 is designed to be
positioned between the gas grill and a gas delivering hose or
integrated into the conventional gas oven. For example, the
grill controller device might fully open the gas regulator if the
user wants to increase the inside temperature in the gas grill or
conventional gas oven. The plurality of fans 83 and the plu-
rality of louver systems 85 are aligned together for optimal
functionality. In reference to FIG. 11, the plurality of fans 83
is electrically connected to the plurality of fan connectors 55
by a plurality of fan cables 84. The plurality of louver systems
85 is electrically connected to the plurality of louver connec-
tors 56 by the plurality of louver cables 86. The plurality of
fans 83 and the plurality of louver systems 85 control the
amount of air enter into the charcoal grill. The plurality of
fans 83 and the plurality of louver systems 85 are individually
customized in order to fit into the existing charcoal grills. The
plurality of fans 83 pulls the outside air into the charcoal grill
so the inside temperature can be controlled according to the
initial settings. When the plurality of fans 83 is operating, the
plurality of louver systems 85 stays open. It’s possible that the
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air can enter into the charcoal grill through the nonoperational
plurality of fans 83. This can be controlled by the plurality of
louver systems 85. For example, if the user wants to eliminate
any kind of natural flowing air into the charcoal grill, the user
can close the plurality of louver system creating a barrier.

The plurality of temperature probes 9 comprises a grill
temperature probe 91 and a plurality of meat temperature
probes 93. In reference to FIG. 6, the grill temperature probe
91 is electrically connected to the grill connector 51 by a grill
probe cable 92. Since the grill temperature probe 91 measures
the grill temperature, the grill temperature probe 91 should be
able to withstand increased temperatures. Therefore, Resis-
tive Thermal device (RTD) type probe or thermocouple probe
is used as the grill temperature probe 91. In reference to FIG.
7, the plurality of meat temperature probes 93 is connected to
the plurality of meat connectors 52 by a plurality of meat
probe cables 94. The plurality of meat temperature probes 93
is used to measure the temperature of the foods being cooked.
As for the plurality of meat temperature probes 93, Resistive
Thermal device (RTD) type probes or thermocouple probes
are used. The plurality of meat temperature probes 93 mea-
sures different temperatures within a single food item or
multiple food items. For example, the plurality of meat tem-
perature probes 93 can measure surface and inside tempera-
ture of a single food item or can measure different individual
temperatures of different food items.

In reference to FIG. 12, the grill controller device is able to
communicate data along three different communication
channels. All three different communication channels con-
nected to the grill controller device are secured data channels.
A first channel is provided within the grill controller device’s
control panel 7. The first channel implements direct control of
the grill controller device through the control panel 7 and no
internet connection is required. A second channel provides a
wireless connection between the grill controller device and
the web-enabled computing device through a Wi-Fi network.
Since the grill controller device comprises an integrated web
server, the grill controller device is able to connect with the
web-enabled computing device as long as a Wi-Fi network is
present. Then the grill controller device is controlled through
the web-enabled computing device. A third channel allows
the user to remotely control the grill controller device . While
the web-enabled computing device connects with a web
server on the remote server, the grill controller device estab-
lishes a connection to the remote server. The grill controller
device connects with the Wi-Fi network and the Wi-Fi net-
work function as a gateway to the Internet. The remote web
server and the grill controller device are connected to each
other through the Internet. The web-enabled computing
device is connected to the remote web server through the
Internet, including any mobile networks. The remote server
receives data and sends commands to the grill controller
device and functions as the intermediate translator between
the grill controller device and the user by means of a web
interface.

After one of the communication channels is utilized
between the grill controller device and the web-enabled com-
puting device, Control software allows the user to control and
monitor the grill controller device. Inreference to FIG. 13, the
process begins by the grill controller device connecting to the
remote server and authenticating itself by means of a user
account name, a password, and a unique device identifier. The
unique device identifier distinctly identifies the grill control-
ler device from other grill controller devices associated with
the user account. After the grill controller device is authenti-
cated the control software on the remote server establishes a
secure link between the remote server and the grill controller
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device. Then the user connects to the web server on the remote
server through the graphic user interface authenticating the
same user account name and password. After the user account
name and password is authenticated, the control software
granted access to a particular user account. The particular
user account includes a grill temperature history, a social
network profile, and a plurality of recipes and a plurality of
grill controller devices associated with that account. Since
there are many grill controller devices and a plurality of user
accounts are connected to the remote server, the user account
name, the password, and the unique device identifier are
required to identify the correct user account and the related
grill controller device.

Once the user is logged into the remote server, the control
software displays a current grill temperature and a plurality of
current meat temperatures through the graphic user interface.
The current grill temperature and the plurality of current meat
temperatures continuously update by a feedback loop data
from the grill temperature probe 91 and the plurality of meat
temperature probes 93 respectively. Then the current grill
temperature and the plurality of meat temperatures are stored
into the particular user account. The current grill temperature
is also recorded into the grill temperature history where the
grill temperature history comprises a plurality of prior grill
temperatures. The grill temperature history is also displayed
through the graphic user interface along with the social net-
work profile and the plurality of recipes.

In reference to FIG. 16, the control software also displays
the social network profile of each of the plurality of user
accounts to each other creating a social network. Each of the
user is able to view and upload the plurality of recipes and
upload a plurality of comments through their social network
profile. the plurality of comments can be shared comments
regarding a specific topic, personal states updates, any rel-
evant new information, or any other related information
regarding cooking. All of the uploaded information in the
social network is stored under the particular user account. The
user of the particular user account can assign his or her pri-
vacy levels regarding their information to other users on a per
user of global basis. The user can assign multiple access
levels such as, no access, view access, or control access. The
no access level allows the user to keep all of the uploaded
information away from the plurality of user accounts. The
view access level allows a specific plurality of user accounts
to view the uploaded information. The control access level
allows a specific plurality of other user accounts to view and
control the grill controller device.

The control software prompts the user to enter an initial
input temperature through the graphic user interface so the
cooking process can be started. Then the current grill tem-
perature is automatically adjusted relative to the initial input
temperature by the plurality of temperature control units 8.
The user may also have the ability to manually override the
changes in the grill temperature by controlling the plurality of
temperature control units 8. The initial input temperate is also
stored into the grill temperature history. In reference to FIG.
15, if the user decides to manage the gas regulator 81 in the
gas grill or conventional gas oven through the graphic user
interface, the control software sends a regulator control signal
to the gas regulator 81. Then the gas regulator 81 allows the
user to control overall temperature by controlling the amount
of gas enters into the grill or the conventional oven. In refer-
ence to FIG. 13, the plurality of louver system 85 and the
plurality of fans 83 in the charcoal grill are adjusted through
the graphic user interface by a louver control signal and a fan
control signal respectively. The plurality of fans 83 and the
plurality of louver system 85 allow the user to control overall
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temperature of the charcoal grill by controlling the amount of
air enters into the grill. Then the control software allows the
user to activate a plurality of alerts through the graphic user
interface. The plurality of alerts comprises a low fuel alert, a
plurality of meat temperature alerts, and a plurality of time
based alerts.

When the fuel delivery is maximized through the gas regu-
lator 81 or the plurality of louver system 85 and the plurality
of fans 83, the inside temperature should increase within a
specific time period. In reference to FIG. 18, If the inside
temperature does not increase relative to the specific time
period, a low fuel condition has occurred within the grill
controller device. The low fuel condition is detected by the
control software and the low fuel alert triggers, notifying the
user though the grill controller device and the graphic user
interface. A low fuel alert signal is generated by the grill
controller device which translated into the low fuel alert and
alow fuel alert icon. The low fuel alert is sounded through the
speaker and the low fuel icon is displayed on the graphic user
interface.

The control software prompts to enter a grill hold tempera-
ture and a plurality of meat temperatures through the graphic
user interface. Since the grill hold temperature is define by the
user, the user can decide the grill hold temperature according
to his or her needs. For example, if the user wants the grill
temperature to be 250 degrees Fahrenheit, the grill hold tem-
perature is assigned to 250 degrees Fahrenheit. The grill
controller device increases or decreases the current grill tem-
perature according to the grill hold temperature by increasing
or decreasing the fuel delivery to the gas grill or air delivery to
the charcoal grill according to the PID or other feedback
algorithm.

In reference to FIG. 19, if the plurality of current meat
temperatures is equal to a plurality of meat temperatures, the
plurality of meat temperature alerts is activated by a plurality
of' meat alert activation signal and displayed by a plurality of
meat alert icons through the graphic user interface. The plu-
rality of meat temperature alerts allows the user to set limita-
tion to the plurality of meat temperature probes 93. For
example, if the user wants the plurality of current meat tem-
peratures to be 150 degrees Fahrenheit, the plurality of meat
temperatures is assigned to 150 degrees Fahrenheit. At any
point, if the plurality of current meat temperatures passes the
150 degrees Fahrenheit, the plurality of meat temperature
alerts is triggered. The plurality of meat temperature alerts
operates independently from each other allowing the user to
set the plurality of alerts within a single food item or multiple
food items. The plurality of time based alerts is programmed
with the plurality of meat temperature probes 93 or the grill
temperature probe 91 so the user can be notified about cook-
ing durations.

Inreference to FIG. 17, when the control software prompts
the user to enter an initial input temperature through the
graphic user interface, the user can also upload a cooking
profile. The cooking profile is programmed by the particular
user account and stored to the particular user account. The
particular user account can have a plurality of cooking pro-
files and the plurality of cooking profiles can be uploaded the
through the social network profile. Depending on the access
levels, each of the plurality of user accounts is able to view the
uploaded cooking profiles through the social network and
upload the shared cooking profiles to their own grill controller
device. A specific plurality of users can also make changes
and control the cooking profile, if the specific plurality of
users has permission from the user. The cooking profile is
programmed with variable temperature changes and the vari-
able temperature changes simultaneously connected with the
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plurality of temperature control units and the plurality of
alerts. The cooking profile can be a simple profile or a com-
plex profile. A possible example for the simple profile is
described through the following example; bringing the grill
temperature up to 250 degrees Fahrenheit and holding the
increased temperature until manual intervention by the user.
Possible example for the complex profile is described through
the following example; first the grill temperature is brought
up to 350 degrees Fahrenheit and the temperature is held for
one hour. Secondly the temperature is brought down to 250
degrees Fahrenheit and then the temperature is held until first
meat probe reaches 140 degrees Fahrenheit. After the first
meat probe reaches 140 degrees Fahrenheit, the user is
alerted. Thirdly, the temperature is brought down to 200
degrees Fahrenheit and then the temperature is held until
second meat probe reaches 180 degrees Fahrenheit. Finally
the fuel delivery is stopped and the user is alerted.

After the cooking profile is prompted, a cooking profile
activation icon is displayed on the graphic user interface.
Then a cooking profile signal is sent to the grill controller
device to activate the cooking process of the prompted cook-
ing profile. The grill controller device then adjusts the grill
hold temperature according to the prompted cooking profile.
The grill controller device also generates built-in alerts during
the cooking process. All of the updated information is dis-
played through the graphic user interface and uploaded and
stored in the remote server. The grill controller device also
searches for any kind of uploaded modifications for the
prompted cooking profile. Depending on the complexity of
the cooking profile, this process can be repeated more than
once. Since the cooking profile is fully automated from start
to finish, the user is notified through the graphic user interface
and a particular time based alert from the plurality of time
based alerts, after the cooking process is finished.

Because of the feedback loop data, the user is able to see
every temperature changes during the cooking process. If the
current grill temperature needs to be changed during the
cooking process, the graphic user interface allows the user to
adjust temperature through the plurality of temperature con-
trol units 8. The feedback loop data also provides updated
data to the plurality of alerts so the plurality of alerts is
activated with correct precisions.

Although the invention has been explained in relation to its
preferred embodiment, it is to be understood that many other
possible modifications and variations can be made without
departing from the spirit and scope of the invention as here-
inafter claimed.

What is claimed is:

1. A grill controller device comprises,

an enclosure;

a circuit board;

a microchip;

a wireless module;

a plurality of connectors;

apower supply system;

a control panel;

a plurality of temperature control units;

a plurality of temperature probes;

a speaker;

the circuit board, the microchip and the wireless module

being located within the enclosure;

the plurality of connectors being positioned on the enclo-

sure and traversing into the enclosure;

the plurality of connectors comprises a grill connector, a

plurality of meat connector, a power connector, a gas
connector, a plurality of fan connectors, and a plurality
of louver connectors;
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the power supply system, the control panel, the plurality of
temperature control units, the plurality of temperature
probes, and the speaker being positioned around the
enclosure;
the power supply system comprises a power cord, an input
protector, a reference voltage unit, and a voltage regula-
tor;
the power cord being electrically connected to the power
connector;
the input protector being electronically connected to the
circuit board;
the reference voltage unit being electronically connected to
the circuit board;
the voltage regulator being electronically connected to the
circuit board;
the plurality of temperature control units comprises com-
ponents selected from the group consisting of a gas
regulator, a plurality of fans, a plurality of louver sys-
tems, a regulator cable, a plurality of fan cables, and a
plurality of louver cables;
the plurality of louver systems being aligned with the plu-
rality of fans;
the gas regulator being electrically connected to the plural-
ity data ports by the regulator cable;
the plurality of fans being electrically connected to the
plurality of fan connectors by the plurality of fan cables;
and
the plurality of louver systems being electrically connected
to the plurality of louver connectors by the plurality of
louver cables.
2. The grill controller device as claimed in claim 1 com-
prises,
the plurality of connectors being electronically connected
to the circuit board;
the microchip being electronically connected to the circuit
board;
the wireless module being electronically connected to the
circuit board;
the speaker being positioned on the enclosure and elec-
tronically connected to the circuit board; and
the control panel being positioned on the enclosure and
electronically connected to the circuit board.
3. The grill controller device as claimed in claim 2 com-
prises,
the control panel comprises components selected from the
group consisting of a touch screen and a plurality of
buttons;
the touch screen being electronically connected with the
circuit board; and
the plurality of buttons being electronically connected with
the circuit board.
4. The grill controller device as claimed in claim 1 com-
prises,
the plurality of temperature probes comprises a grill tem-
perature probe, a grill probe cable, a plurality of meat
temperature probes, and a plurality of meat probe cables;
the grill temperature probe being electrically connected to
the grill connector by the grill probe cable; and
the plurality of meat temperature probes being electrically
connected to the plurality of meat connectors by the
plurality of meat probe cables.
5. A network system for remotely accessing a grill control-
ler device comprises,
a grill controller device;
a home router;
a web-enabled computing device;
a cell tower;
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a remote server;

the grill controller device being communicatively coupled
with the remote server through a first secure data chan-
nel;
the grill controller device being communicatively coupled
with the home router through the Wi-Fi network,
wherein the first secure data channel is implemented;

the web-enabled computing device being communica-
tively coupled with the grill controller device through
the Wi-Fi network;

the web-enabled computing device being communica-

tively coupled with the cell tower through a mobile
network, wherein the second secure data channel is
implemented;

the cell tower and the second secure data channel being

communicatively coupled with the remote server
through the worldwide network, wherein the worldwide
network is recognized as Internet; and

the web-enabled computing device being communica-

tively coupled with the remote server through a second
secure data channel or through a Wi-Fi network.

6. A method of operating a grill controller device with a
computing device by executing computer-executable instruc-
tions stored on a non-transitory computer-readable medium,
the method comprises the steps of:

providing a plurality of user accounts, wherein each of the

plurality of user accounts includes a grill temperature
history, a user account name, a password, an unique
device identifier, a social network profile, and a plurality
of recipes;

providing a grill controller device, wherein the grill con-

troller device comprises a grill temperature probe, a
plurality of meat temperature probes, and a plurality of
temperature control units;

providing a graphic user interface, wherein a web-enabled

computing device or the grill controller device can dis-
play the graphic user interface;

prompting to enter the user account name, the password,

and the unique device identifier in order to access a
particular user account from the plurality of user
accounts and the grill controller device;
continuously retrieving feedback loop data for the particu-
lar user account from the plurality of meat temperature
probes and the grill temperature probe, wherein the feed-
back loop data includes a current grill temperature and a
plurality of current meat temperatures;
storing the current grill temperature and the plurality of
current meat temperatures to the particular user account;

displaying the current grill temperature, the grill tempera-
ture history, and the plurality of current meat tempera-
tures on the graphic user interface;
prompting to enter an initial input temperature or to create
a cooking profile through the graphic user interface;

storing the initial input temperature or the cooking profile
within the grill temperature history; wherein the grill
temperature history includes a plurality of prior input
temperatures and cooking profiles;

prompting to adjust the current grill temperature to the

initial input temperature with the plurality of tempera-
ture control units, wherein the plurality of temperature
control units comprises a plurality of louver systems, a
plurality of fans, and a gas regulator; and

prompting to activate a plurality of alerts through the

graphic user interface, wherein the plurality of alerts
includes a low fuel alert, and a plurality of meat tem-
perature alerts.
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7. The method of operating a grill controller device with a
computing device by executing computer-executable instruc-
tions stored on a non-transitory computer-readable medium,
the method as claimed in claim 6 comprises the steps of:

prompting to manage the plurality of louver systems

through the graphic user interface;

sending a louver control signal to the grill controller

device;

prompting to manage the plurality of fans on the graphic

user interface; and

sending a fan control signal to the grill controller device.

8. The method of operating a grill controller device with a
computing device by executing computer-executable instruc-
tions stored on a non-transitory computer-readable medium,
the method as claimed in claim 6 comprises the steps of:

prompting to manage the gas regulator through the graphic

user interface; and

sending a regulator signal to the grill controller device.

9. The method of operating a grill controller device with a
computing device by executing computer-executable instruc-
tions stored on a non-transitory computer-readable medium,
the method as claimed in claim 6 comprises the steps of:

displaying the social network profile of each of the plural-

ity of user accounts with each other;

uploading the plurality of recipes through the social net-

work profile, wherein the plurality of recipes is shared
between the plurality of user accounts;
uploading a plurality of cooking profiles through the social
network profile, wherein the plurality of cooking pro-
files includes at least one of the cooking profile;

sharing the plurality of cooking profiles between the plu-
rality of user accounts; and

uploading a plurality of comments through the social net-

work profile, wherein the plurality of comments is
shared between the plurality of user accounts.

10. The method of operating a grill controller device with
a computing device by executing computer-executable
instructions stored on a non-transitory computer-readable
medium, the method as claimed in claim 6 comprises the
steps of:

prompting to enter the cooking profile on the graphic user

interface;

displaying a cooking profile activation icon on the graphic

user interface;

sending a cooking profile signal to the grill controller

device to activate the cooking profile; and

conducting automatic adjustments for the plurality of tem-

perature control units and the plurality of alerts accord-
ing to the cooking profile.

11. The method of operating a grill controller device with
a computing device by executing computer-executable
instructions stored on a non-transitory computer-readable
medium, the method as claimed in claim 6 comprises the
steps of:

retrieving a low fuel condition from the grill controller

device, if the current grill temperature does not increase
relative to a specified time period;

displaying a low fuel alert icon on the graphic user inter-

face; and

sending a low fuel alert signal to the grill controller device

to activate the low fuel alert.

12. The method of operating a grill controller device with
a computing device by executing computer-executable
instructions stored on a non-transitory computer-readable
medium, the method as claimed in claim 6 comprises the
steps of:
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prompting to enter a plurality of meat temperatures on the
graphic user interface;

activating the plurality of meat temperature alerts, if the
current grill temperature is equal to the plurality of meat
temperatures, 5

displaying a plurality of meat alert icons on the graphic
user interface, if the plurality of meat temperatures is
equal to the plurality of meat temperatures; and

sending a plurality of meat alert activation signal to the grill
controller device, if the plurality of meat temperatures is 10
equal to the plurality of meat temperatures.
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